INTRODUCTION.                                            xi
from increased profits. (c) He may make the lathe more convenient for the workmen. True economy permits some increase in cost to gain this end. It is not meant that elaborate and expensive devices are to be used, such as often come from men of more inventiveness than judgment; but that if the parts can be rearranged, or in any way changed, so that the lathes-man shall select this lathe to use because it is handier when other lathes are available, then econdmy has been served, even though the cost has been somewhat increased, because the favorable opinion of intelligent workmen means increased sales.
In (a) economy is served by a reduction of metal; in (b) by a reduction of labor; in (c) it may be served by an increase of both labor and material.
The addition of material largely in excess of that necessary for strength and rigidity, to reduce vibrations, may also be in the interest of economy, because it may increase the durability of the machine and its foundation, or may reduce the expense incident upon repairs and delays, thereby bettering the reputation of the machine and increasing sales.
Suppose, to illustrate further, that a machine part is to be designed, and either of two forms, A or B, will serve equally well. The part is to be of cast iron. The pattern for A will cost twice as much as for B. In the foundry and machine-shop, however, A can be produced a very little cheaper than B> Clearly then if but one machine is to be built, B should be decided on; whereas, if the machine is to be manufactured in large numbers, A is preferable. Expense for patterns is a first cost. Expense for work in the foundry and machine-shop is repeated with each machine.
Economy of operation also needs attention. This depends upon the efficiency of the machine; i.e., upon the proportion of the energy supplied to the machine which really does useful work. This efficiency is increased by the reduction of useless frictional